Loose anagen hair syndrome is an uncommon hair disorder, particularly in non-Caucasian children. We report the case of a 13-year-old Thai boy who presented with a single patch of hair thinning on the frontal scalp with excessive shedding, and the hairs did not grow long. Microscopic examination showed naked anagen bulbs with ruffling of the cuticle, which is compatible with loose anagen hair syndrome. To our knowledge, there is no reported case in Southeast Asian children.
Introduction
Loose anagen hair syndrome (LAS) was first introduced as "easily pluckable hair" in children in 1984 by Zuan and was later fully described as LAS by Price and Gummer [1] . Classically, the condition presents in young children who have blond sparse hairs that do not grow long and are easily retracted. Parents usually report that the child needs few haircuts, and often complain that the hair is difficult to manage. Here, we present a case report of a Thai boy with LAS.
A healthy 13-year-old boy with black-colored hair presented with a patch of hair thinning that did not grow over time. The symptom started at the age of 5 years. His parents reported having normal hair and scalp. A family history of hair disease was denied. On physical examination, a patch of hair thinning was observed on the frontal scalp (Fig. 1) . Within the patch, there was no scalp lesion. No hair shaft abnormality such as brittleness or lusterless was observed. The hairs in the patch were easily pulled by gentle traction. The hair pull test was negative on the rest of the scalp. The trichogram showed 88% of abnormal anagen hairs, 10% of telogen hairs, and 2% of broken hairs. Under microscopy, naked anagen hair bulbs with ruffling of the hair cuticle were observed (Fig. 2) . Other physical examinations including nails and teeth were unremarkable. Based on the history and physical examination, his hair condition was compatible with LAS. The parents and child were advised on the natural course of the disease and to avoid activities that would result in further hair loss such as pulling.
Discussion
LAS is a sporadic or autosomal dominant disorder with incomplete or variable penetrance. The key features of the condition are short hair length, excessive shedding of hair and alteration of hair texture. There have been three different phenotypes proposed by Olsen et al. [2] : (A) sparse hair that does not grow long, (B) diffuse or patchy unruly hair, and (C) normal hair appearance with increased shedding that is generally found in adults. Patients with type A and B can turn to have type C when they are older, causing the underdetection in adults, and may diminish the phenotype from the autosomal dominant trait. LAS is isolated in most cases, but it occasionally occurs in association with hereditary or developmental disorders such as coloboma, ectrodactyly-ectodermal dysplasia-cleft lip/palate syndrome, FG syndrome, hypohidrotic ectodermal dysplasia, nail-patella syndrome, Noonan syndrome, trichorhinophalangeal syndrome, and uncombable hair syndrome [3] . In addition, LAS is considered to be a severity factor for trichotillomania [4] .
LAS is typically diagnosed in children who are between 2 and 6 years of age. Most cases are Caucasian with Fitzpatrick skin type I-II and blond hair, but according to a retrospective study, the condition also affects patients with black or brown hair and those with multiracial backgrounds [5] . This is supported by two case series from Egypt and India, and a case report in an African-American girl [6] [7] [8] . Our patient who is the first case from Southeast Asia also confirms that LAS can occur in other ethnicities. LAS has a female predominance. However, this might be due to the fact that males usually have a short hairstyle which leads to lesser evident hair disorders and underdiagnoses.
The affected hair often presents with a dull, lusterless, unruly, or matted appearance that sometimes mimics woolly hair or uncombable hair. The condition is usually restricted to the scalp, but the involvement of eyebrows and body hair has been reported in 1 case [9] . The loose anagen hair is not a diagnostic feature of LAS as it can be found in a healthy individual [2] . Tosti and Piraccini [10] proposed that the diagnosis should be made when the trichogram shows more than 70% of loose anagen hairs. Later, Cantatore-Francis and Orlow [5] conducted a retrospective study and suggested that LAS should be diagnosed when at least 50% of loose anagen hairs are seen on the trichogram. With light microscopic examination, LAS presents with anagen hairs that have misshapen bulbs, ruffled cuticles, and absent inner root sheaths. Pseudotrichothiodystrophy under a polarized microscope was also reported. The alternating light and dark horizontal bands were detected corresponding to the kinks between each undulating hair shaft [5] . A recent study evaluating the trichoscopic features of LAS demonstrated that rectangular black granular structures, solitary yellow dots, and a high degree of follicular units with single hairs are favorable characteristics for diagnosis [11] .
The main pathogenesis of the disease is weakened adhesion between the inner root sheath and the cuticle of anagen follicles. Electron microscopy detected vacuolization and intercellular edema in Huxley cells, and dyskeratotic changes of Henle cells and cuticle cells of both the inner root sheath and hair shaft [12] . These abnormalities result in losing the anchoring function of the inner root sheath which persists throughout the lifetime. We believed that the keratin genes are important determinants to understand the pathogenesis of the disease. Interestingly, mutations in the K6hf gene encoding for companion-layer keratin were identified in some familial cases [13] . Another possible candidate may be the K6irs gene which is specific for inner root sheath keratin formation [14] .
The new growing hair can replace the shedded hair normally. The length of hair is determined by the duration of the anagen phase. With progressing age, the child seems to have a longer anagen duration leading to longer hair length [12] . LAS usually improves over the years and does not require treatment. However, the topical minoxidil might help fasten the resolution and decrease the severity as it lengthens the duration of anagen. A case report of applying 5% topical minoxidil solution with a tapering regimen for 20 months showed significant improvement in hair density. The effect was still observed 28 months after cessation of medication [15] . Another report of oral minoxidil use in a girl who did not respond to the topical form also showed improvement in hair color, hair pattern, hair density, and hair length. Her hair remained normal after the discontinuation at the 12-month follow-up visit [16] .
In conclusion, establishing the correct diagnosis of LAS is important for appropriate management and counseling to patients and parents. We present this case to raise the awareness in considering the diagnosis of LAS in Asian children who present with nonscarring alopecia.
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